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by the tapered portions, when the inner tubular member
1s inserted into the outer tubular member.
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1
CONTAINER-LOCKING MECHANISM

This invention relates to a container-locking mecha-

nism for locking a carton or similar container formed of 5

sheet material, such as paperboard.

Conventionally, the closure flap or flaps of a con-
tainer of the type described above, are locked by means
of adhesive tapes, staples, bands or the like means; or,
the container is itself designed with a self-locking type
closure, for example, as disclosed in the U.S. Pat. No.
4,238,068,

Such conventional locking means as mentioned
above, however, is not reusable since, once put to use, it
1s destroyed when the container is opened and is not
adaptably used for containers intended for repeated use.

On the other hand, a reusable type of closure locking
mechanism is disclosed in the Japanese Patent Publica-
tion No. 26569/1974. This mechanism, however, is
complicated with a large number of component parts,
requiring an undesirably large amount of time and la-
bor, when most of its parts are premliminarily assem-
bled into holes formed in the closure flap and a side wall
of a carton.

One object of the present invention is, therefore, to
provide a new and improved reusable type container-
locking mechanism free from the above-mentioned dis-
advantages of the prior art mechanisms.

According to the present invention, a container-lock-
ing mechanism locks two perforated overlapping sec-
tions of a carton or the like the locking mechanism
comprises an outer tubular member adapted to be fitted
into aligned holes in the sections of the container. One
end of the member is formed with a radially outwardly
extending flange. An inner tubular member has, formed
at one end, a plurality of circumferentially spaced ta-
pered portions. A locking means locks the inner tubular
member in a position which is fully inserted in the outer
tubular member. The outer tubular member is provided
at the other end with a plurality of arms which are
radially arranged to be engaged and forced radially
outwardly beyond the outer peripheral surface of the
outer tubular. The force is applied member by the ta-
pered portions when the inner tubular member is fit-
tingly inserted into the outer tubular member, as previ-
ously fitted in the aligned holes in the overlapping sec-
tions. This clamps the sections against each other in
cooperation with the flange on the outer tubular mem-
ber.

The features and advantages of the present invention
will become apparent from the following description
when taken in conjunction with the accompanying
drawings in which:

FIGS. 1A to 1E show perspective views of a conven-
tional locking mechanism described in the Japanese
Patent Publication No. 26569/1974:

FIG. 2 1s a perspective view illustrating a carton to be
locked by the conventional mechanism:

FIG. 3 is a perspective view illustrating a preferred
embodiment of the present invention;

FIG. 4 is a perspective view illustrating a closure flap
and a side wall of a carton to be coupled by the mecha-
nism shown in FIG. 3;

FIGS. SA, 5B and S5C are perspective views describ-
ing the operation of the embodiment shown in FIG. 3;
and

FIGS. 6A and 6B are cross-sectional views describ-
ing the operation of a part of the embodiment.
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Referring first to FIGS. 1A to 1E, a conventional
reusable locking mechanism includes a pair of mating
components, one being shown in FIG. 1A and the other
in FIG. 1B, each including a flanged cup 11 or 6. Paper-
board or corrugated cardboard sections 200 and 201 are
parts of a carton formed with through holes 13B and
13A of an inside diameter which is substantially the
same.

As the outer diameter of the cups 11 and 6. As indi-
cated by the arrows in FIG. 1B, the cup 6 is inserted
into the hole 13A in the section 201, from the outside
thereof. A flanged retaining ring 10 is inserted into the
same hole 13A from the inside of the section 201. Sec-
tions 201 is a closure flap of the carton, to be laid on the
outside of the other section 200, which is either another
closure flap or a side wall of the carton. In this manner,
the cup 6 and the ring 10 are brought into engagement
with each other, clamping their flanges 7 against the
opposite surfaces of the section 201 as shown in FIG.
1D. A rotor 3 is then fitted to the cup 6 by inserting the
shaft 4 (FIG. 1B) of the rotor 3 into a hole 8 formed
centrally in the bottom of the cup 6.

Referring next to FIG. 1A, the flanged cup 11 is
inserted into the hole 13B in the section 200 with inser-
tions being from the inside thereof. The ring 10 is in-
serted into the same hole 13B from the outside of the
section 200. As the cup 11 and retaining ring 10 engage
each other, their flanges 7 are clamped against the oppo-
site sides of the section 200 as shown in FIG. 1C.

Referring to FIGS. 1B and 1D, the shaft 4 of the
rotor 3 has at its forward end, a pair of lugs 5, while the
bottom of the cup 11 is provided with a slot (see FIGS.
1A and 1C) and with a pair of ledges 12 on the opposite
sides of the slot (see FIG. 1E).

To close the carton, first the inside and outside sec-
tions 200 and 201 are laid on each other as shown FIG.
2, so that the rings 10 are brought into contact with each
other, 1n an aligned relationship as indicated in FIG. 1E.
A wing key 1 is then fitted into a key hole 2 (FIG. 1B)
axially formed in the rotor 3 and rotated through an
angle of about 90 degrees. It is to be noted here that,
when the sections 200 and 201 are properly laid on each
other, the flanged cups 6 and 11 are brought close to
each other. The shaft 4 with the lugs 5 formed thereon
18 passed through the slot in the bottom of the cup 11.
Subsequently, when the rotor 3 is rotated with key 1,
the lugs § ride on the opposed ledges 12 formed inside
of the bottom of the cup 11. The mating components
assembled on the respective sections 200 and 201 are
secured in place to fix the sections 200 and 201.

- It will be apparent that the coupled paperboard sec-
tions can be readily unlocked simply by rotating the key
1, either forward or backward through 90 degrees.

As will be readily noted, however, such a conven-
tional locking mechanism is complicated, requiring
much labor for its application to and removal from the
container sections.

Referring now to FIG. 3, an embodiment of the in-
vention comprises (two outer and inner) tubular mem-
bers 21 and 24 to be inserted in that order, into the
aligned holes in the two paperboard sections laid one on
the other. The member 21 has, at its forward end, a
plurality of radially arranged arms 22 and, at the other
end, a radially outwardly extending flange 23. Formed
in the inner peripheral surface of the member 21 are a
plurality of circumferentially spaced L-shaped guide
grooves 29. These grooves extend from the edge of the
other end of the outer member 21. Each of these
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grooves has, in the vicinity of its terminal end, a protru-
sion 31 extending transversely thereof. The member 21
also has on its outer peripheral surface a plurality of
circumferentially spaced axially extending antiskid
ridges 26. Reference numeral 28 indicates a fin formed
integrally with the flange 23 for use in removing the
member 21 after it has once been applied to the overlap-
ping paperboard sections.

The forward end of inner member 24 is closed, with
a plurality of circumferentially spaced tapered portions
25 formed around its peripheral edge. The portions 25
are, when the member 24 is inserted into the member 21,
brought into sliding engagement with the respective
arms 22 which are forced radially outwardly, beyond
the outer peripheral surface of the member 21, as will be
described below in detail. On the outer peripheral sur-
face of the member 24 are a plurality of circumferen-
tially spaced radial projections 30. These projections 30
are designed to engage the respective grooves 29
formed inside the member 21. Reference numeral 27
indicates a rotating member having a plate-like shape,
within the member 24 for the rotation thereof.

A description will next be made of the use and opera-
tion of the embodiment described above.

Referring to FIG. 4, paperboard sections 203 and 204
serve as a closure flap and a side wall, respectively, of a
carton or the like. These sections 203 and 204 have a
through hole 13 formed therein and a diameter which is
substantially the same as the outer diameter of the mem-
ber 21. In use, first the flap 203 is laid on the side wall
204 1n an overlapping relationship so that the holes 13
are aligned with each other. The member 21 is then
inserted into the aligned holes 13, in the direction of the
arrow 100, until the end flange 23 engages the outside
surface of the flap 203 (see FIG. SA). Subsequently, as
seen in FIGS. 5B, 6A and 6B, the member 24 is inserted
into the member 21, in the direction of the arrow 102
(FIG. 6A). This insertion swings out the radially ar-
ranged arms 22 on the inside of the member 21, so that
the arms extend radially outwardly beyond the outer
peripheral surface of the member 21, as indicated in
FIG. 6A by the arrows 103,

Finally, by riding on and over the tapered portions
25, formed around the forward end of the member 24,
the arms 22 come to be securely held on the adjacent
peripheral surface of the member 24 with their free end
portions extending radially outwardly along the inside
surface of the side wall 204 (see FIG. 6B). In this man-
ner, the closure flap 203 and the side wall 204 of the
carton are held clamped between the arms 22 (which
are swung by the insertion of the member 24 into the
member 21 and the flange portion 23 of the member 21).

To complete the locking operation, the member 24 is
rotated (by the rotating member 27 FIG. 3) in the direc-
tion of the arrow 101 in FIG. §B. Rotation continues
until the radial projections 30 are slidably received in
the grooves 29 inside of the member 21 and pass over
the respective protrusions 31 formed in the grooves 29.
Projections 30 come to rest in the adjacent end spaces at
one end of groove 29, so that the member 24 is effec-
tively prevented from inadvertently coming out of the
member 21. Further upon this rotating operation, the
land portions between the tapered portions, 25 of the
member 24, are brought into alignment with the arms 22
as Indicated in FIG. 5C, further ensuring that the arms
22 are positively held locked in their swungout posi-
tions. It will be readily understood that the ridges 26 on
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the member 21 prevent it from rotating with the mem-
ber 24, as the latter is rotated.

In this manner, the inner member 24 is locked in the
outer member 21 and the arms 22 are locked in their
operative position, thus completing the closure locking
operation.

The closed carton can readily be opened by proceed-
ing substantially in just the reverse order to the order
described above. First, the inner member 24 is rotated
reversely to be released from the outer member 21 and
drawn out thereof. The arms 22 are free to swing back
to their original position inside the member 21. The
member 24 is then drawn out of the aligned holes 13 in
sections 203 and 204 by pulling on the fin 28. Now the
closure flap 203 can obviously be freely lifted away
from the side wall 204 to open the carton.

It will be appreciated from the foregoing that our
invention is applicable to the closure sections of a car-
ton or the like with extreme ease, to achieve the highly
efficient container opening and closing operation.

What is claimed is:

1. A container-locking mechanism for locking two
overlapping sections of a carton, or the like, each sec-
tion having a hole, with the two holes in alignment
when said two sections are in a closed position, the
mechanism comprising: an outer tubular member
adapted to be fitted into the aligned holes in the over-
lapping sections, one end of said tubular member having
a radially outwardly extending flange; an inner tubular
member having at one end a plurality of circumferen-
tially spaced tapered portions, said outer tubular mem-
ber having at the other end a plurality of radially ar-
ranged arms, said tapering portions engaging said arms
and forcing said arm radially outwardly beyond the
outer peripheral surface of said outer tubular member
when the inner tubular member is fittingly inserted into
the outer tubular member while said outer member is
fitted in the aligned holes in the overlapping sections, to
clamp said sections against each other in cooperation
with said flange on the outer tubular member; and lock-
ing means for locking the inner tubular member in a
position fully inserted into the outer tubular member.

2. A container-locking mechanism as claimed in claim
1, in which said locking means include at least one pro-

45 jection formed on the outer peripheral surface of the
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inner tubular member and at least one guide groove
formed in the inner peripheral surface of the outer tubu-
lar member to slidably receive said projection.

3. A container-locking mechanism as claimed in claim
2, in which said guide groove is substantially L-shaped.

4. A container-locking mechanism as claimed in claim
2 or 3, in which the bottom wall of said guide groove
has a protrusion extending transversely thereof for cap-
turing said projection.

5. A container-locking mechanism as claimed in claim
1, in which the other end of said inner tubular member
has a plate-like rotation member for rotating said inner
member about its axis while said outer tubular member
has a plurality of antiskid ridges for restraining the
rotation of the outer tubular member responsive to the
rotation of said inner tubular member.

6. A carton lock comprising inner and outer telescop-
ing members, said outer member having a flange on one
end and radially disposed arms pivotally formed on the
other end, said arms being normally contained within
sald outer member, said inner member having a handle
on one end and a plurality of tapered sections on the
other end, said tapered sections being formed at posi-
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tions which engage said arms when said inner member
1s 1nserted into said outer member and telescoped to a
closed position, the tapered sections engaging and piv-
oting said arms from the positions within the outer
member to an extended position, whereby a locked
member may be captured between said flange and said
extended arms, said arms and non-tapered sections at
the other end of said inner member being shaped to lock
said arms in said extended position responsive to a rota-
tion of said handle.

7. The carton lock of claim 6 and means on the sliding
surfaces of said telescoping members for interlocking
the relative positions of said members when said arms
are in said extended positions.

8. The carton lock of claim 7 wherein said interlock-
Ing means comprise a bayonet base of opposed pins
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6

formed on said inner member and substantially L-
shaped slots on said outer means for capturing said pins.

9. The carton lock of claim 8 and detent means within
sald L-shaped slot for capturing said pins near the end
of the excerston allowed by said L-shaped slot.

10. The carton lock of any one of the claims 6-9
wherein said handle is recessed within said inner tube.

11. The carton lock of any one of the claims 6-9 and
antiskid ridges formed on the outside surface of said
outer member.

12. The carton lock of any one of the claims 6-9 and
means formed on said outer member to facilitate a re-
moval of said outer member.

13. The carton lock of claim 12 wherein said flange
on said outer member extends completely around the
periphery thereof, and said fin means is an elongation of

said flange.
* ¥ %* x )
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